Dialog Results 



Thermostable mutants of D-N-alpha-carbamoylase - used in the production of D-alpha-amino 
acids 

Patent Assignee: ENIRICERCHE SPA; ENICHEM SPA 

Inventors: CARPANI G; GALLI G S; GRANDI G; GRIFANTINI R; GALLI G 

Patent Family 



Patent 
Number 


Kind 


Date 


Application 
Number 


Kind 


Date 


Week 


EP 780473 


A2 


19970625 


EP 96118671 


A 


19961121 


199730 


JP 9173068 


A 


19970708 


JP 96355570 


A 


19961224 


199737 


EP 780473 


A3 


19971203 


EP 96118671 


A 


19961121 


199817 


KR 97042446 


A 


19970724 


KR 9669912 


A 


19961221 


199836 


IT 1277125 


B 


19971204 


IT 95MI2700 


A 


19951221 


199843 


US 5877003 


A 


19990302 


US 96762433 


A 


19961209 


199916 








US 971219 


A 


19971230 




US 5877002 


A 


19990302 


US 96762433 


A 


19961209 


199916 



Type 



Priority Applications (Number Kind Date): IT 95MI2700 A ( 19951221) 
Cited Patents: EP 610517 ; EP 677584 ; EP 677585 



Patent Details 



Patent 


Kind 


Language 


Page 


Main IPC 


Filing Notes 


EP 780473 


A2 


E 


19 


C12N-015/55 




Designated States (Regional): AT BE CH DE DK ES FI FR GB GR IE IT LI LU NL SE 


JP 9173068 


A 




13 


C12N-0 15/09 




US 5877003 


A 






C12N-001/21 


Div ex application US 96762433 


EP 780473 


A3 






C12N-015/55 




|KR 97042446 


A 






C07B-047/00 





http://loolkit.dialog.com/intranet/cgi/present?STYLE...SENT=DB=351 ) AN=l 1 344244 ,FM=9,SEARCH=MD.GenericSearch (I of 2)4/7/2006 12:16:58 PM 



Dialog Results 



IT 1277125 


B 






C12N-000/00 


US 5877002 


A 






C12N-009/80 



Abstract: 

EP 780473 A 

New thermostable mutants of D-N- alpha -carbamoylase have at least one of the amino acid residues 
Metl84, Thr212, Thr262 and Phe304 of wild-type D-N- alpha -carbamoylase replaced by a different 
natural amino acid. 

USE - The mutated enzyme may be used for production of D- alpha -amino acids by the stereospecific 
conversion of D-N- alpha -carbamoyl amino acids or racemic mixtures of 5-substituted hydantoin$ using 
a microorganism capable of producing a mutant D-N- alpha -carbamoylase as above or an enzyme 
system comprising D-hydantoinase and a mutant D-N- alpha -carbamoylase as above, optionally 
immobilised on an insoluble solid carrier. D- alpha -Amino acids are intermediates for pharmaceuticals 
(e.g. penicillins and cephalosporins), pesticides (e.g. fluvanylate) and sweeteners. 

ADVANTAGE - The mutants have better thermal stability than wild-type D-N- alpha -carbamoylase, 
allowing higher reaction temperatures to be used and thus giving higher conversion rates, while their 
activity is at least as high as that of the wild-type enzyme. 
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m±m*hmixfzWffimmco®mzmmx'% & z. 

[004 2] *^BB(CJ:WJ. T7X5H P SM7 5 

4, pSM755. P SM7 5 6fci^p SM7 6 9^ 
Centraal bureau Voor Schimmelcultures.SK Baarn(:t7 
yy)fc#^E.coli SMC34K SMC342, S 
MC34 3iUtfSMC3 55tLX^%^ it. ^ix^> 
tiSI6#-tC BS 6 6 5. 95. CBS 666.9 

5. CBS 667. 95fcJ:tfCBS 758.95 

[0043] 



tf'JHi ST-f;l^^3-r---ri>77^^KE^5:, 
D - N • a - 7—mm-<03 ' *«fc*tr 

#4 2 ojsaw (bp) (ommnmrniz x o . d - n - 

[0044] .ItfDBflW^ ^y^5- fe*«R!5 (P 

c r ) gtB^r 7 a L-cTie^ro* y h 7 ? u 

CGC TGG CCT 3' (JUB^Tt*) ) 



ATG 
H i s 



Ba 1 I 
ATG GCC 



ACC 



His G 1 y G 1 y 
[ 0 0 4 5 ] * y rf* 7 H b ) {i^@KJ^*«S 
KCtffl^limBa 1 I £*ALfc. *<0*y:f7 
^l^f-FteDNA Synthesizer (i§#£) Oligo 1 
00 0 (Beckman ) £ffl^T&»C0;fr££ <fc 0^ 
5. 

[0046] igfgtt : 

- 1 n gC07°7X5 KPSM63 7 
-2. 5#ficOTaq--ifjy 7— fe' 

- 1 OmMh'jX - HC 1 pH8 

- 1 . 5mM MgC 1 2 
-50mM KC 1 

- 0. 0 1% (Mfi/Sfi) -fe'77-y 

- 1 jui M<7)#7*7 4 

- 2 0 0juMO#dNTP ( dGTP, dATP. dT 
TPfcltfdCTP) Sr-MrLfcRJEft^iR ( 1 00m 
1 ) £fflCvtDNA Thermal Cycler mW.%>) 4 80 
( Perk in-E liner Cetus) X^ff-ytz. 



(Boehringer) 
. 3 



ATG ATG ATG ATG 
His His His His 
AAA TTC CGC GAT 3' 

(2*1*1) 

[0047] K57<y^-/1' (Ampliwax 
PCR Gem 100 - Perkin-Elmer Cetus) COSsjD 

a x xf 9 4 °ct-4 aiawsatafc - 

- 9 4"CTl^ra 

- 4 2*CC14Hal 

- 7 2°ct-i«-ra (f*^) 

t'3-*r-f^/l-; 

- 9 4-CTl«-fa (^tt) 

- 5 5*CT'l^ra (7--y>'^) 

- 7 2'CT 1 ^03 0-iM ?)V ( »*) 

- 7 2XrC8#0 (&*£«*) 

t'3 0^ ^;W^^I>7a^7A5rW*St^. 
[ 0 0 4 8 ] £ d L-CWfcflfciillSftfc 3 MPKN a 
P H5. 2 (l/10S*)fcJ:^x5'y-/K2« 
S4) TitK$-tir. 4 0,u l c07j<(cB®)St. 

Nae IfcitXHi nd III (Boehringer) X'VMl 
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£-th 10 0^b"C2«ia»aS*fc. ^UHisffi 
mzm^ZtltzV - N - a - tJW^J y-lfMfc^ 
3' *3gSr*-r&DNAH^rSr^fc*2 4 0bpAyF 
iyfrfrbVWibl* DNA£3 7°CC1 6©H*^tT 
3 0 0 /x 1 OTkTitai Lfc. WCD N A £ 1 5 /* 1 
<7)TE ( 1 OmMHJXHC 1 pH7. 4. ImM 
EDTA) fcHSSoUi, 

[0049] r5*$FpSM637 (40/zg) £»] 
RRPSNae I fcJ:tfHi nd IUTtDKU X?o- 
X^ffiWflOOmMh'JXHCl P H8. 1 
OmM EDTAfcil/lM N aC 1 ) 2 0 0 v 1 1 
HSffl LT . ij)W^ y— tfjlfif) 3 ' *S8£*t 
*DNA»ffir£»*U:. ^Etilg*&+5%:fcJ:tf2 
OXX^n-X^JSiStfflV^aaSv'xW^- (Buchle 
r Auto Densi - Flow 11C) T'ft^fc. $Jffitf>£SJ«il 

6mi x-h^tz. v>7)vznw)$kmzmmLx . m 

iS't«L8 - M (Beckman ) CtJV^T 2 OX^flKTS 
W28 R D^-Ki , )2 5 l 000rpmt'20^S 
iXv^ESr^HtT. «BBrt*t#4 0 Ojlc 

(7)1/1 OSfiSrT*'o-X^MCtE^$-a:. pSM6 
3 7 Ci3fcf&#— ££X*r7 5 ? ^ a V 

1 : 1*RU EtOH <2-3fg#*) *»fe«B»S-fr 

fc. 

[00 50]»fr*H 2 OtHBa5Lfca. U^f— tfR 
J££^??- P SM6 3 7 ( 50ng) fcJflWCfrVV 

2 20bp^ffi^Nae I-HindIII(5ng)fc 
Htfcffl 1 TSaSftfc i ^ KiB«±6 6 mM h U 
XHC 1 pH7. 6. ImM ATP. 1 OmM M 
gC 1 2 N 1 OmMmbN h-fr ( DTT ) 

* LfcRJEfi^iS 1 0 M 1 +T4 D N A y **— 1 

[0051 ] (2// 1 ) SrfflWC. 5 

OmM CaC 1 2 X'3>Vf>HtZilfzE.co\i 71/ 
18 (BRL) tf>iWJB*»»R»$*fc (Dagert,M.and E 
hrlich (1979),Gene,6:23 ) . vy 
x-3-^2 0jug/ml^*OLB«^*&flfc (0. 8%^ 
?FFUrF>\ 0. 5%#«X**. 0. 5%NaC 
1 . B?il 8g/l ) a>7V-h"CS«Lfc.' 

[0052] UttCm (M«) ^O-y (^D7A7 
x-3-;M8tt») coio^^*aiSiifcr5X5 FD 
NA^7 h Sequenase C&W&) A-^g >2. 0 

(United States Biochemical ) £ffl^TSJ?'l*£U 

li P SM7 1 6i:*45Lfc. d^XSK^Lco 
li»ttSMC329i:tft*Lfc. 
[0053]gS|W2. D - N - g - Zldg 



PCRfcADfr^fc (Leung D.W.et al . ,1989 Jechniqu 
e, 1,11-15 ) . 

[0054] Tti^TCD* U F7 ? I/** F iflffllfcffl 

a) 5' CTC GGC TTC CCG GTC 
TAT G AC GTCGAC 3' (fltfrft) 

b) 5' GGC TTA CTT GTC TGC 
TTT C 3' (jt#|6j) 

[0055]it«if±: 

- 1 ngCDT^XS FpSM7 1 6 

- 84fcT3*/P (pt;P) cO^Urf^^U^K 

- 16. 6mM (NH 4 ) 2 S0 4 

- 67mMHJJ* - HC 1 pH8. 8 

- 6. ImM MgC 1 2 

- 6. 7mM EDTA pH8 
-0.1 7mg/mi BSA 

M 

- 1 0%<9DMSO ( v/v) 

- 0. 5mM MnC 1 2 

-0. 2mM dATP. ImM dGTP. ImM 
dTTPfcitf ImMdCTP 
Sr**LfcElBa^« ( 1 OOjtx 1 ) £J8vvtDNA T 
hermal Cycler (j£&£) 4 80 (Perkin-E liner Cetu 
s) -Cffofc. 

[0056] %&mZ94*CX'7ftffi<?>£&t 5 

1 #007° 7 4 ~?-<F)T~- »J yflZtfLtz o 8*Ta 

q DNA;J?!M5"tf (Boehringer. 5U/ju 1 ) 

94U1M (Sit) 

5oxrei#ia (r--y^) 

7 0°CT'4^ra (fftft) 

[0057] ^5 00bpcOii5g»S:7. 5MSSN 
H 4 (0. 6IS1) *Jj:tfx^ywM2»Si)t 

al ifcJtfHind UlTflWra. SERSiifcBrfr* 
0. 8%T'ffiUL^T^D-xy;l/ (Nusieve,FMC BioPro 
ducts ) THIISL*:. WftWOFSWOffiL. 6 8°C 
Tl 5^Hi5#. GELase (ffi^S) (Epicentre Techno 
logies) («m300mg»tlU) fc«k l )4 5X: 
Tl. SBflSWHtfc. 

[0058] fffLT, r5X5FpSM637 (30 
/xg) $:0JI?8P^Sa 1 IteiVH i nd IllT'W 
L. mm aftJ:tXx*/-/Ut1»*-g\ ItffS ( 3 
OmMFUXHCl pH8. 1 OmM EDTA. 1 
M NaC 1 ) 20 0/x lfcHSfflL. **t«ll"CiEa 
$ ix?t J: 3 izmiX x 9 u-ximz iDRiU:. 
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[00 59]ffiS37*7X=h'pSM6 3 7 5 00ng 

Sr u — fe'jg-^so/i i + 1 6*cri 4«awtT3g 

[0060] U/f— fe'g£?£<7)-g8 ( 1 1 ) SrJflV* 

Il/^hD,1JU-y 3 yt3VefyH^^E. 
coli 71/18 (BRL) OJHB£jgfnEtft3-£fc (Dower 
W.J. .Miller J. F. and Ragsdale C.W. ,N. A.R. (1988) ,16, 
6127) . dL^X-mm^LBtm (10g/l Bacto-Tryp 
toneffif& (DIFCOh 5g/l»«XdfX. 5g/lN 
aC1. 300jul ION NaOH , 20/zg/ml 
?07A7i-3-;H lZ<DitX. 3 7*CTt<7l 6B$I§] 

[ 0 0 6 1 ] - r- o-fe;!/0-X]£ (MFS .Sartorius ) 

^o-y 7yXi K 



£?fjB$-»i\ *c7)&4 8. 5 , CT'16^®feV^. 
[0062] Z&R&WmiBt, K5r2 0mMUyg!-t 
r-y>A$g«?8pH7. l%7#n-X (BioRad) . 
0. 0032%l/7K7xy-;^C20mM C D P 
G (D - 7j- /l^U isyntJW^-i fr) i^Lt: 
Tl— Mc^U 3 7-4 0'CT'f y*a^-M,fc. 

tt, -f y^f A <-h^ ! tB&Uc|5l»crj^^4 8. 5*C 

[006 33 ClOX^'J-xy^Tii, 3-?<^Kg? 
D-ySMC341. SMC34 233il/SMC343 

SrSequenase TfiHftfcU *1 -t'*S*U:£g£:g-;? 



SMC341 pSM754 Metl84Leufcitme304Ile 

SMC342 PSM755 Thr212Ala 

SMC343 PSM756 Thr262Ala 



[00641W6M3 



[0065] r7XSHpSM637 ( 1 jug) £37 
*Cf 6 0»ltT 1 HMfrttMBBSE c o R I a XV 
Hind III (Boehringer) TWiLtz. 6 5*CT'l 0 

8%T'm£7#n-xyMcffif|;*-<*\ 5 0-1^ h-T 
2B$B*«)Uv:. &WtD - N - « - #/l^*E>f y— b' 
tout 3-K-**EJiJ£fcA,£9 1 5*S2*t (bp) 
OEcoRI-Hind III/\> FSrGELase (iS*&) 
(Epicentre Technologies) "CftfSL*:. 
[00 66] iO^yFfcffiS-tSDNA^KM-fcHt 
fflffl»m?WiliZV)®Ztlt:<??-M 1 3 m p 8 ( 5 0 
n g ) IZ&iaZ ittz . 'J «li 66mMM)XH 
ClpH7. 6. ImM ATP, lOmM MgCI 
2 . 1 OmMmhWI — ;KDTT)^fUc 
?Jl£?6t2 0ju l#T4DNAy#~fe*l Uco^TKfc 



(1) 5' 
CCA 

(2) 5' 
GTC 

(3) 5' 
AAC 

(4) 5' 
AG 



GCC CTT A AG 

CGT 3'li£SMe 
GTG GTG GAA 
3' Ji^JiTh r 
CAA CGT 



GTG 
TTC 
GAT 
A AG 

3 - im 



CTT CAA 
IP he 3 0 4-* I 



V*T1 6tTCl 6«IS»fr>fc. 
[0067] U #—fcffi£*W>-« ( 5// 1 ) £fflV^ 
5 0mM CaC 1 2 T-3yff>b'fbS^E.co 

li 71/18 (BRL) <ftNB£#ftKIA3gft (Dagert, 

M.and Ehrlich (1979),Gene,6:23 ) . 
[0068] ifcVvejBflOa&fcfcU O/zg/mlCDX - Ga 
1 (5 - ^Dt - 4 - ?DO- 4 -4 yK'J^- D 

*tiy?Y\Zy JvY) fcitfl 2 5Mg/mlO-<y7'o 

hVU- /9 - D - ^rJsijy? h^y/i/V ( I PTG) £ 

ttUYT^fSg/i^t-b'jrhy (DIFC 

0), 5g/lNaCl) OTV-r-TSMiRLfc. ±.W> 
Xdlz&ftlX. %«7)m&mi77—7 (Sfe) £ 

[0069] tfjgSGBSISS*? x-X-CSSSi: LTffl 
^£>;h. ■!>-#$! ( s s ) ^f!i*7r-y'DNA(l 
EflMrifAS^tlBttT-^-^fJlo^ffofc. Tie 

TCC CAA CAC CCG 
t 1 84^Leu£i$A1-£ ; 
GGA CGC C AG ATG 
2 I 2-* A l aZ&Xth ; 
CGT GGC CAG GGC 
2 6 2-»A ! a£$A-f!> ; 
ATT TCC GCG ATC 
l e£i?A-f&. 
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[0070] ziit>mm*9^*i-m. 37-c-c 

30#ftl?M y^jL^-HZk*), lOOmMMJX- 
HC I pH8, lOmM MgCl 2 , 5mM DT 
T\ ImM ATPfcJ:r/2U(OT4^'J3f^^^H 
tf (Promega)^*Lfc^iES^3 0ju l 4> 

:*f-r-'{J=* y r- "Sculptor (S^S) ^t'ho$^ 
f&T ( Amersham ) SrfflV vC A > t* r- O^^RjSf 

[007 1]»&*ifc7"5-?tf>-SfcE.coli TGI 
(Amersham) W««IWca»i«**fc»t=fflVV -£<7>f& 
-*«(ssDNA) tiXX/Z&m (RF, dsDN 
A) A^^U^-yr-^'DNA^^tgSfe^tttiJt 

[0 0 7 2] ssDNAfcSanger et al.(PNAS) (1977) 
74:5463{ClBmS$it^^c:*^^^ y h " Sequenase 
($ig£) 2.0" (United States Biochemical) TK 

DNAfcffl^T, 7"7X$FpSM67 1 CBS20 



5. 9 4T««ie : F*'t^o--y/tfc. 
[0073]^SM4_ 7?^S FpSM6 7 

7*5X5 Hp SM6 7 1 ( 1 u S ) £ 2 Ox/ 1 <Dft&§ 
ftt-0JHP*EcoRIfeJ:^H i nd IIITflJBtL 

AS: 2 0 x/ 1 CDWm®MX'®m&mE coRI it/H 
i n d IIl-C»«cfl»rUfc. &VVC&9 2 0b p^Brfr 

1 ) £#)5 0ng<0«lffir7X5KpSM6 7 1fc*g£ 

ft£fflvvt. xl/? honyt'Ti'Mfr^tiJtE.coli 7 

-3-^2 0;ug/ml£#OLBOTV-hT'jiiiRU:. 
^ffi^o-y*^ttai$^r7X5 FDN A£E?iJft 

7-7X5 r-'tl«2TW$<lTV^. 
[0074] 



*2 



SMC344 PSM7 58 Metl84Leu 

SMC 34 5 pSM7 5 9 Thr212Ala 

SMC 34 6 PSM7 6 0 Thr262Ala 

SMC347 pSM761 Metl84Leu-Thr212Ala 

SMC348 pSM762 Metl84Leu-Thr212Ala-Thr262Ala 

SMC349 pSM763 Thr212Ala-Thr262Ala-Phe304I le 

SMC350 pSM764 Metl84Leu-Thr212Ala-Thr262Ala-Phe304I le 

SMC351 pSM765 Thr262Ala-Phe3041 le 

SMC356 pSM770 Metl84Leu-Thr262Al a 

SMC357 PSM771 Thr212Al a-Thr262Ala 



[0075] m 



5 fSfe^o-yg)%l 



a- y C0#— 3 o— - i 2 0 u g/ml <T)9 o 5 A 
7i-3-;W* i jDi.f>^LBtgli65m 1 
-f*>5 0m I 77X3tCtg«L, flfiTF (200r P 
m) 3 7'CT1 bim4>*3.*--Yl>K. (D0 6 o o 

KpSM7 1 6S:"&tfE.colicOfc£±fefc|31«^ftT 

[0076] <KOT**3itfe£ 12000rpm(SJl 
4 (ig#£) o-^-.Beckman) T 1 #ISBS'l>l,rt:. d 
3 LT @lR$nJt«S: 3 0 0 At 1 <0j§fS*g«M 2 0m 
MNaP0 4 , 2 0%^'J-feO-;HC|f@St. &m& 
(Soniprep 15 0, 1 *fflOM 

(2 0x/ 1 ) 5:1 0%SDS - PAGEtlJ: 9##rL 

£gm*b Eft* SMWftJ £ k 5:* Lfc . 
[0077JS1M6 liai^ggfi^ 



JdML. -£<7>f£D - 7x-;^D>-yc7)*;^N' ;: E:-f;w 

(c D pg) ffmsm^m.-thtmim^xmi 

[0078] mgffctt, ««ai%$: 2 OmM'J >Ktg 
«iSpH7T'jS£K#$?U S-sjWLnSWSttfc* 

Ltzztit><r>-^ ( l oo x< i ) s-5 0~8 0°c<7)ias 

-C3 0#ISM y^fa^-H^. Uttr/yr-n-zUi* 
[0079] ftWCO. 2M'jy^g«?SpH7+D - 

y ±-ivWi'y<ni]}\>>^i\' (c d pg)«o. l 
2M*«5 OOju 1 tftWSWiaJHrtJilffllttayho 
-;W5 0ju HcSDtt, «BIHSiSttSr*ffitfc. 1 0 

[ o o 8 o ] z o Lxftbtvr^iSttMm>t>. ®mv> 

5 QXif^&KHtitzi&Jg.t LXffilZixhT s o fl£ 
IWW:. ttJWiBl ; +381* 
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1 84 ; *£g#2 1 2 ; □£g#2 6 2 ; x^gffcl tzT s 0 fflfc. AT 5 0 ffifcoWt^U #T-?cO»f 
84 - 212 ;0£Sffcl84 - 262 ; A^gf*:2 1 hr>*\i.±Q. l-±0. 3W«. 

2 - 262 ;OS»*184 - 212 - 262*314, [0081] 

*3 











6 1 






Metl84Leu 


62. 


6 


1. 6 


Thr212Ala 


65. 


8 


4. 8 


Thr262Ala 


70 




9. 0 


Thr262Ala-Phe304Ile 


69 




8. 0 


Metl84Leu-Thr212Ala 


73. 


8 


12.8 


Metl84Leu-Thr262Ala 


70. 


2 


9. 2 


Thr212Ala-Thr262Ala 


74 




1 3 


Metl84Leu-Thr212Ala-Thr262Ala 


73. 


8 


12.8 


Thr212Ala-Thr262Ala-Phe304I le 


72. 


4 


11.4 


Metl84Leu-Thr212Ala-Thr262Ala-Phe304Ile 


73. 


1 


12. 1 



[0082] Ztihco&mt. 1 JiLh<07 5 JWm<r> MBWTEttSfifc J: 3 fcfl^ftjfeJW**>--»is T 
^LT . ftt>tum®m ( E P - 6 1 0 5 1 7 ) tf>35#lftiit 

[0083] mmw7 am) *u: •• 

1) 5'GTC GGT GAA ATA CCA CCG CGG GAA 
3 ' fctSJlH i s 5 8-*Ty r £Jf Af&. 

2) 5' CGT CAG ATG ATC ATG CTG GGG AAC 
TTC GGG ATT GTG 3 ' t4^MP r o 2 0 4-G 1 u SrJf A 

-rs. 

3) 5' CAG CAT GCA TCC CTC CTC CAT GCC 
AGC CTT GCC GCC 3 ' fc&gV a 1 2 3 7-A 1 a £1$ A 

-rs. 

[0084] StftWi*/^^^ 9— tf0*tM>.Xf- ttK«*J AWiSeic»**fti 9*Pf tfc. fe^li*4 

(Met) fc**LTV>6. i:B2"C#**3*lT^$ : W-yi JSitf 9. 

[0085] 1f-7'^o--y^'miMWl4TiaK$iX^ 5— b' ; U->2. w. t. *yW^7- 

J;3tC«^LTT7X5HpSM6 7 1t-lTo^„ S£ 4f ; U-V3, £Httl84 -212; lx-^4. £H 

LV«JI*#t4^o-y*«ei^ J: 03Sg3£ttT* ft 184 - 26 2 ; £Hffc2 1 2 - 26 2 ; 

Sifc#i5*»-»fc*«HHtf«£**fcJtlSLT»*ftfc. U->6. ^fiftl 8 4 -2 12-262; 

[00 86] 3MT*$*ifct»0>»4S?o-yfcJ: £Htt58 - 237 ; W-y8, ^Hft58 - 204 - 

I^SW»2 0raM NaP0 4 P H7i>J:tf 2 3 7 „ fHti^gtt? W^UfcoWCU/m 1 fej: 

2 0%? r D-fen-^£-tr*Lfclg»?85 0 0/z 1 CHS IfU/mg-C^^itfcvSttr-^Sr^. 

is l s . n htitz^m tt«»tb» i o o 8 7 1 





U/m 1 


U/mg 




1 . 


25 


0. 64 


Metl84Leu-Thr212Ala 


1 . 


7 1 


0. 83 


Metl84Leu-Thr262Ala 


2. 


00 


1.01 


Thr212Ala-Thr262Ala 


1 . 


58 


0. 83 


Metl84Leu-Thr212A] a-Thr262Al a 


1 . 


62 


0. 89 


His58Tyr-Val237Ala 


0. 


63 


0. 36 


Hls58Tyr-Pro204Glu-Val237Ala 


0. 


82 


0. 45 



[0088] mmms m-ro^-?-^ immz tttt^vyz&B&nfltm 
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yXZ FpSM7 6 1. pSM762. pSM763fc 
£VpSM764ifflmmkHi nd IllfcitfPst 

NA£2 0ju lOTEJIWBfcHSSLfc. 

[00 89] #yw*e>f5~ t'- tyyh^a-— fe*^ 

nyH/Wf7"7^5FpSM700 (6#g) CBS 
668. 9 5£$il8I£l5IHi nd IllfcitfPst IT 
WU 0. 8%fcS^7#o-xy/Mcfflft3-£!t. 

r b sum o mtcs>i» t r > h a i—m^Ff-vum 

-r&£;14 0 0bp<OA>-F£flJ9aiU DNA£ 

fciOttttU: (Anal.Biochem..l32:14.198 

3 ) . 

[0090] ZOUmX'ii. *V h'£ftft(3fiM<0tMi 
WtO. 3MiSaNa, ImM EDTA, pH7. 1 



9 a 



7 3 7. 



fcflfc (perforated) 0. Smli'y'O WISif 

^7gt^g+{c»A-ri>. iKwcrtis— 8 0-C-C2 0 
<i>-r s .sai$iTJtDNA^i. 5mi mtwcmiR 

U x^y-/PT*RS*. 0. l%PSfcJ;tXl0m 
M MgC 1 2 crMMk. 2 0 At 1 OTE fcSg 

[0091] ±Eo«k a cflj»$-hJt7"5x s vm o 

n g £ 1 0 /x 1 <r>Wd&mMX'%) 1 4 0 0 b P (TMX 5 ^ 
E.coli 71/18&»R««$*. JBftt£&ft£LB - 70 
hm&%iltz77X 5 FDN Ati^g^I^N*^ 9— 
ft£*^Dy{;:ffl3-f l>**>2 3 0 0 b pffMttisAX' 

[00 9 2] 

15. 

g£Mb;y>M7— b^o> 



SMC352 PSM766 Metl84Leu-Thr212Ala-Thr262Ala-Phe304Ile 

SMG53 PSM767 Metl84Leu-Thr212Ala-Thr262Ala 

SMG54 pSOT68 Thr212Ala-Thr262Ala-Phe304Ile 

SMC355 PSM769 Metl84Leu-Thr212Ala 



[0093] mmm9 x^uycrmm 

^n-ySMC352. 353. 3 5 4tiXX/3 5 5<7) 
3 D^- 5r 2 0 n g/ml CO 7 O 9 A 7 x - 3 in 
*.£>*UtLBtglfi5m 1 S 5 0m 1 77 

X=>fc««U WT(200r P m) 3 7*CT'16B# 
ydrx^-hU: (DO 60 o*^4) . 3>hO- 

)Vb LT . t M i— ■m&rf-kM&ztizw&m. 

y-^m^^-f^TyX^Yv SM7 0 
0 Jr^tfE. col i SMC 3 2 7 com RBM*frT-C*S 

[0094] K^X-tmVll* 12000rpm(SJl 
4 mW&) n-?-,Becknian) ?14HB»&U Zo 
Lxm>tvt:fflti&Z 3 0 Oju 1 <D®%mffiitil2 OmM 
NaP0 4 , 2 0%^'JbD-;HcBS)iL. 
B| (Soniprep 15 0. +WET'M S E 1 #[§4 
X) fcJ:"J»)»5*fc. #*jffllj2 0ju 1^10%SD 

s-PAGEt:j:*)4M»fLfc. mM^mmxu. -fK 

[0095] B ) Sjgtzjttft&g 
;n7i»7i-3-;P (20//g/al) in* 4>*lrt: L B 
1&65 0m 1 ?:Mn77X3(:^n-ySMC 3 2 
7t3 < kySMC3 5 5c07 , HgStl$:JiaL. #>4<97fc 
^JSD0 6 o o tX-m&TJ y**<-\-ltc, *<ry 



m.m&coMMzm'oiiii. mmm. 2m Napo 
4 pH8. 5 cuss u mmmmLiz. m&yy 

^3 y£»fcfc.k 0 H]JR t v £ t tVti <t 
7 5 m<n&crfem-hts:h h r^y b >f 7— fe'gttfc 

[0096] t/yN'ft- b'vgttMK{i2 0mM 
D, L - P - 1 Kn^i^x-^tyyM y£irfI-L 
fcSMiSO. 2M NaP0 4 pH8. 0 3.5ml 
t»fttti% 100m1 fclmi i>dfclcj; l 54 O'CTlr 
ofe. ^HfOiailSrfc^T. RlSffi^iS<?>-« ( 0 . 6 
m 1 ) £E9ajU 5»r-y?onBK 
0. 2mlt«aLfe. »L^^>^K^5S'WcJ: 
Ehrlichia (jgHC 1 +1 0%4 -Wf 
/UTSyOXT/UrbF) 0. 2 5ml^»*$#Ut 
*;^n'^-Y ;HC^V 4 3 8 n mTJ:t^l^<0^fc± 
SO. 5m Ifcjnifc. WIT. TSyK^^Ji 
Weatherburn, M.W. (Anal. Chem. .vol . 39. 971 . 1%7) COtm 
tCfc^ Berthel<rtSaiSfflV^TRJEa^»«0-at ( 5 0 
,u 1 ) (CO^T6 2 5 nmTJtfeffl^LTt. 

[0097] mmm&tii. ±&ms&ftT4 oxuza 
v i ^HT' ivf^ a^yK^b yy h4 y $rto*fffl 
■tmmwMZ^o. tifrf^ y— b*^tt«0. 12 
M D - JDW^-ifr - p - b Fo3-v"7x^/k/Dy 
y5r^L^»ffi0. 2M NaP0 4 pH7. 0 



(12) 



^¥9-1 7 30 68 



RRM'&Wi 5 0 m 1 m *) iH LX±iicr) J; 5 fcJJHW* 



[0098] 



1* 


(Q«/0l) 


CD/iig) CU/ol) 


(U/tng) (U/ol) 


SMG27 


28.42 


13.18 


0.46 


1.92 0.07 


( P SB700) 










MG55 


22.63 


17.46 


0.77 


2.25 0.1 


(pSM769) 











[0099] iK^Silfcti*^ tiM*£4 7— k' 

[@ffiofa*&t)ii9n 

[01 ] »4Sfcil^^fr<^S1t5rD-7x-;W 
^y^yo*;^^^^ (cdpg) ?)$&*Stt£<fc^ 

T^UfcHTJb* . ■ : »£S« ; + : £Hft 18 4; 
* :S»*2 12 ;D:SSR#262 : X :£Bflcl8 

[01] 




56 



60 



66 70 

fi g CC) 



7S 



4 - 212 ;0: 381*1 84 - 2 62 ; A:38l*2 
1 2 - 26 2 ;0:£flttl84 - 212 - 262. 
[02] B^fcil^Wtt^^ffifll^lMtiMft^ 
JtT*&. ^-y l *5it/9 : MMrA-A*4 9— if ; 
l^-y 2 : Pf^M^W^ 5— «: : U-V 3 : £ftft 
1 84 - 212 ; :2?Jt#184 - 2 62 ; U 

-y5 :|SSf*:21 2 - 2 62 ; V-V6 :^Mftl8 
4-212-262; : £Hft5 8-237; 
W-y8 :J5R*5 8 - 204 - 23 7. 

[02] 




184 

134-2«2 



212 

212-262 



262 

184- 212-262 



(51) Int. CI. 6 

(C12N 1/21 

C12R 1:125) 

(C12N 9/88 

C12R 1:91) 



NBK9 JtWHHW' F* 



(13) ^1^9-1 73068 

t'7. 7i^7yf<-t. 14/7 ^ 4 



